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Abstract
Background: Stress in doctors adversely affects decision-making, memory, information-recall and attention, thereby
negatively impacting upon the provision of safe and high quality patient care. As such, stress in doctors has been
subject to increasing scientific scrutiny and has amassed greater public awareness in recent years. The aims of this
study are to describe stress levels and the psychological wellbeing of current junior medical officers (JMOs), and to
compare this to their predecessors, American surgical residents and population norms.
Methods: Post graduate years 1 & 2 doctors at a single metropolitan tertiary referral center were surveyed in 2009
and 2014 using two reliable and validated psychometric questionnaires, the Short Form-36 (SF36) and Perceived
Stress Scale-14 (PSS14), with additional questions pertaining to demographics and training. The results were
compared with published data from American general surgical residents and Australian age-matched population
norms.
Results: Mean stress levels were lower in 2014 (23 ± 7.2) than in 2009 (27.2 ± 7.6) (p = 0.017). The mean PSS-14
score was lower than that of American surgical residents, both before (26.8 ± 7.3, p = 0.003) and after (26.7 ± 8.2,
p = 0.004) implementation of the safe working hour policies but higher than societal controls (p < 0.0001). Whilst
JMOs in 2014 reported better overall mental health compared to those in 2009 (p = 0.02), they were significantly
worse than the general population (p = 0.009). Multivariate analysis showed that JMOs were more likely to have a
high PSS-14 score or to have a low mental health score if they reported higher career anxiety (p < 0.05).
Conclusions: Doctors are still at risk despite an improvement in their stress levels and overall mental health. They
are less likely to be stressed and to have better mental health if they have less career-related anxiety. This has
implications for the medical education and training of our junior doctors.
Background
The challenges of first and second postgraduate years
(PGY 1 & 2) of medical training are unique and numer-
ous. This period of transition from student to the dual
role of learner and healthcare provider can therefore be
very stressful, given the increased responsibility and ex-
pectations. Several studies have identified higher rates of
fatigue, distress, burnout, anxiety and depression
amongst doctors [1–5]. Stressors identified have been
categorised into situational (e.g. increased workload,
sleep deprivation, conflict), professional (e.g. high levels
of responsibility, career planning) and personal (e.g.
financial debt, inadequate coping skills, unhealthy life-
style) [4–7]. In addition, other stressors specific to this
transitional period have been noted such as difficulty
with application of knowledge, uncertainty of expecta-
tions, increased on-call responsibilities and experiencing
the death of patients [8, 9]. High stress and burnout has
the potential to negatively impact upon work perform-
ance and patient care, including medication errors, sub-
optimal care, clinical errors and patient dissatisfaction
[6, 10, 11]. Despite this, only a few studies have been
done to assess the level of stress and the overall health
and wellbeing of PGY1&2 doctors in Australia [12–14]
and importantly, none make any comparisons to other
countries. The aim of this study is to describe the extent
of stress in current junior doctors and their psychological
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well being in comparison to their predecessors, American
surgical residents and Australian population norms.
Additionally, this study also aims to identify socio-
demographic or professional factors that influence these.
The rationale for this study was that by understanding the
current state of junior doctors and the factors that impact
their wellbeing, educators, trainers and hospitals could
better service the needs of PGY1 & 2 doctors in Australia.
Methods
Participants
The two cohorts consisted of PGY 1 & 2 doctors
working at Concord Repatriation General Hospital, a
major metropolitan hospital, in 2009 and 2014. Written
informed consent for participation in the study was ob-
tained from participants.
Design
A survey of trainees was undertaken at the end of the
clinical year at two points over a five-year period. Data
was collected at the end of the clinical year so as to min-
imise any potential bias due to upcoming examinations
or a new clinical rotation. Participation was voluntary
and anonymous. Two validated questionnaires, the Short
Form 36 Health Questionnaire (SF36) [15] and the Per-
ceived Stress Scale 14 (PSS14) [16], were used to assess
the general wellbeing and stress amongst participants.
Demographic data sought included variables such as age,
gender, marital status, number of children and training
related variables such as location and satisfaction with
current posting. The results from the PSS14 were com-
pared to published data from American surgical resi-
dents before and after the introduction of the 80 h per
week restrictions as well as to societal historical controls
[17, 18]. The results from the SF-36 were compared with
results from a national population study published by
the NHMRC in 1995 [19]. The study was approved by the
Human Research Ethics Committee, Concord Repatriation
General Hospital.
Measurement tools
Perceived stress scale 14 (PSS14)
This is a 14 item questionnaire published by Cohen et al.
in 1983, designed to measure the degree to which situa-
tions in one’s life are appraised as stressful [16]. This
questionnaire has been widely used as a reliable and
valid tool for measuring perceived stress levels in a
population group [16]. The questions were designed to
gauge how uncontrollable, unpredictable and over-
loaded the participants find their lives [16]. It is pre-
dictive of objective biological markers of stress and
increased risk for certain diseases in those with higher
perceived stress levels. The PSS-14 was designed to use
on those with at least a junior high school education.
Each of the 14 items is scored from 0 to 4 with a total
score range between zero and 56. A high score corre-
lates with a high perception of stress [16].
Short form 36 health questionnaire (SF-36)
The SF36 is a survey that was designed to provide in-
formation about the general health and wellbeing of
the participant [15]. This survey is a concise version
derived from a larger set of questions used in the
Medical Outcomes Study in 1989 [20]. It has been
demonstrated to produce reliable and valid results in
both the clinical and population setting and has been
used internationally [15, 19]. The SF-36 provides indi-
cators across eight dimensions:
 Physical functioning: Indicative of the extent of
limitation in performing daily activities due to the
individual’s health.
 Bodily pain: Indicative of severity of pain and
interferences with regular activities.
 General health perceptions: Indicative of the
participants’ current health status and their
perceptions of this compared to the health
status of other individuals.
 Physical role functioning: Indicative of the impact of
the individual’s physical health on their work
performance or other activities.
 Emotional role functioning: Indicative of the impact
of the individual’s emotional problems on their work
or other activities.
 Social role functioning: Indicative of the impact of
the individual’s physical or emotional status on their
social activities.
 Mental health: Indicative of the individual’s experiences
of anxiety, depression, nervousness and happiness.
 Vitality: Indicative of the individual’s energy level or
fatigue.
Each question contributes to a score for each dimen-
sion. The values of each response category are added
across contributing questions and then expressed as a
score from 0 to 100 for each of the eight dimensions. A
higher score indicates a better state of health or well-
being. All the dimensions, expect for physical function-
ing and general health, are focussed on the participants
health and wellbeing in the 4 weeks prior to when the
survey is done [19]. There are also two summary scales-
the Physical Component Summary (PCS) and the
Mental Component Summary (MCS) which are derived
from the scores using standardised populations data [19].
Statistical analysis
Descriptive statistics were used for the research variables
and Student’s t-test for comparisons between the means
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of continuous variables. Multiple logistic regression ana-
lysis was performed in order to evaluate the contributing
factors to outcome measures of perceived stress and
wellbeing of participants. The tests were all 2-tailed and
the P value for statistical significance was set at 0.05. All
statistical analysis was performed using SPSS software
for Mac, version 21.0.
Results
38 of 46 (82 %) PGY 1 & 2 doctors responded to
the survey in 2014 compared to 79 % in 2009. 60 %
of the respondents were female with the majority in
both sexes being less than 28 years old. Over 85 %
of the participants in both cohorts did not have any
children and a large majority of those surveyed were
in a metropolitan posting at the time. The socio-
demographic characteristics of the participant groups
are given in Table 1. The gender and age distribu-
tion was not significantly different between the two
groups.
Professional variables
76.3 % of the 2014 cohort rated the academic value of
their clinical rotation as good or very good. This was
better than the 2009 cohort, with only 40 % rating the
academic value that highly (p = 0.002). Similarly, signifi-
cantly more doctors in 2014 (76.3 %) rated the practical
value of their clinical post to be good or very good than
those in 2009 (42.9 %)(p = 0.004). More doctors in 2014
also rated the overall enjoyment of their current
clinical post to be better than average (81.6 % vs
51.4 %, p = 0.006). See Table 2.
Career anxiety
The proportion of doctors reporting high anxiety with
regards to their future career paths has decreased over
the last 5 years but this did not reach statistical signifi-
cance. Career anxiety was rated to be high or very high
by 42.1 % in 2014 compared to 62.9 % in 2009 (p = 0.07).
See Fig. 1.
Perceived stress
The mean perceived stress score among junior doctors
in 2014 (23.1 ± 7.2) was lower than in the 2009 cohort
(27.3 ± 7.6) (p = 0.017). It was also lower than the mean
PSS-14 scores of surgical residents in America both before
(26.8 ± 7.3, p = 0.003) and after (26.7 ± 8.2, p = 0.004) the
implementation of safe working hour policies in the USA.
However, when comparing the mean PSS-14 scores to
published historical normative data, junior doctors in both
cohorts were found to have significantly higher scores
(p < 0.0001). See Fig. 2.
Health and wellbeing
Emotional role functioning and mental health were
poorer in the 2009 cohort compared to the 2014 cohort.
There was no statistical difference amongst the 2 groups,
with any of the other health and wellbeing dimensions.
However, general health perceptions (p = 0.001), vitality
Table 1 Socio-demographic characteristics of participants
2009 2014
Characteristic n (%) n (%)
Gender
Male 14 (40) 16 (42.1)
Female 21 (60) 22 (57.9)
Age (y)
< 28 17 (48.6) 20 (52.6)
28-32 9 (25.7) 15 (39.5)
> 32 9 (25.7) 3 (7.9)
Number of children
0 31 (88.6) 33 (86.6)
1 4 (11.4) 5 (13.2)
2 or more 0 (0) 0 (0)
Clinical posting
Metropolitan 35 (100) 29 (76.3)
Rural 0 (0) 9 (23.7)
Table 2 Junior doctors’ ratings of current clinical post with
regards to academic value, practical value and overall
enjoyment
2009 2014
n (%) n (%)
Academic learning value
Poor 1 (2.9) 1 (2.6)
Deficient 6 (17.1) 1 (2.6)
Average 14 (40) 7 (18.4)
Good 10 (28.6) 20 (52.6)
Very good 4 (11.4) 9 (23.7)
Practical learning value
Poor 1 (2.9) 1 (2.6)
Deficient 6 (17.1) 2 (5.3)
Average 13 (37.1) 6 (15.8)
Good 6 (17.1) 15 (39.5)
Very good 9 (25.7) 24 (36.8)
Overall enjoyment
Poor 2 (5.7) 1 (2.6)
Deficient 5 (14.3) 3 (7.9)
Average 10 (28.6) 3 (7.9)
Good 13 (37.1) 21 (55.3)
Very good 5 (14.3) 10 (26.3)
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(p < 0.0001) and social role functioning (p = 0.001) were
considerably worse in junior doctors compared to the
general population. Whilst the overall mental health of
the 2014 cohort was better than that of the 2009 cohort,
it was significantly worse than the general population.
See Table 3.
Correlation of perceived stress and wellbeing with
personal and professional variables
Multivariate regression analysis did not show any signifi-
cant association between age, gender, number of depen-
dents or location of posting to perceived stress levels or
mental health in junior doctors. However, they were
more likely to have a high levels of stress or poor mental
health if they reported high anxiety related to their car-
eer (p < 0.05). They were also likely to have poorer men-
tal health if they did not find they current clinical
posting to be enjoyable or to be poor in academic or
practical learning value (p < 0.05).
Discussion
Data on the health and wellbeing of junior doctors in
Australia is limited and as such this study provides per-
tinent information in this area of interest. This study
was designed to minimise any potential bias with the use
of reliable and validated questionnaires [15, 16]. Add-
itionally, the surveys were conducted at the end of the
clinical year so as to reduce the potential impact of
stressors such as new clinical rotations, examinations
and traditionally high-stress periods.
We found that overall, the current cohort of junior
doctors are more satisfied with their clinical posting
than their predecessors and found it to be useful in aca-
demic and practical learning value. The 2014 cohort of
PGY 1&2 doctors are also less stressed than their prede-
cessors as well as compared to American surgical resi-
dents. This was both before and after the implementation
of the 80 h week in the USA [17, 18]. We currently do not
have any legislated work-hour restrictions in Australia and
the lower levels of stress may be a consequence of other
differences between the Australian and American health-
care system. Both the Australian and American health
care environments are complex and have several obvious
differences between the two systems. Some of these differ-
ences are with governance and administration, profes-
sional roles, work hours of medical personnel, duration of
undergraduate and graduate education, financial debt of
doctors and competitiveness of residency programs [21].
Any or all of these could have contributed to the results
seen in this study. However, this study was not designed
to assess these differences and we can only make assump-
tions about the contributory effect of these factors. We
compared our result to American surgical trainees be-
cause of the use of the same measuring tool. One of the
difficulties of a meaningful comparison with other studies
Fig. 1 Self reported career anxiety. Participants were asked how
often they felt anxious about their future career path
Fig. 2 Outcome measure for perceived stress. Mean PSS-14 scores are shown for JMOs in 2009 and 2014 as well as for surgical residents in the
USA before and after the implementation of the 80 h week. P value compared to 2014 cohort given above each group
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is the use of many different scales and questionnaires in
order to ascertain stress levels in the participating group.
It is important to note that the use of SF-36 in our study
allows us to make a direct comparison to American surgi-
cal residents [17, 18] and whilst fraught with challenges, is
the only study to do so.
Despite the decreasing levels of stress in our junior
doctors, they were found to be more stressed than the
general population and are therefore, still at risk. Nu-
merous other studies have also found high rates of stress
and burnout in junior doctors. Cohen and Patten [22]
found 34 % of resident doctors in Alberta, Canada to be
stressed. Another study by Sargent et al. [23] found simi-
lar rates of stress prevalence in the USA. Other studies
have also found higher rates of anxiety and depression in
doctors compared to the general population [6, 10, 11].
Poorer wellbeing and mental health in doctors has been
found not only in different countries around the world
[24, 25] but also in different fields within medicine [6, 8,
22]. Factors that have been implicated have been sleep
deprivation, long work hours, debt, fatigue and career
anxiety [1–7].
We found that there was a significant correlation
between stress and the mental health of doctors and
the anxiety they experience with regards to their car-
eer and overall clinical enjoyment. Interestingly
though, no correlation was found between stress
level and/or health and wellbeing scores and factors
such as age, gender and number of dependents.
When analysing the overall health and wellbeing of
junior doctors in the two cohorts, there were minor
improvements in some of the dimensions tested, in-
cluding mental health. Yet, there was still a differ-
ence between the current cohort and the general
population, with our doctors reporting poorer gen-
eral health, vitality, social functioning and overall
mental health.
The link between poor mental health and high career
anxiety is an interesting one. There has been a signifi-
cant rise in the number of both domestic and inter-
national medical graduates recently. There has been a
35 % increase of domestic students from 2004 to 2008
and 62.4 % rise from 2009 to 2014 [26]. These increases
have not been mirrored in vocational trainee numbers
[26] and this could be a reason for ongoing career anx-
iety amongst junior doctors. Although given that our
2014 cohort reported less career-related anxiety than the
2009 cohort despite this increase in graduating doctors,
there must be other factors that are contributing to their
career-related anxiety. Perhaps doctors harbour person-
alities that are more prone to anxiety and stress com-
pared to the general population. In fact, one study
showed that two personality traits, reality weakness and
neuroticism, predicted mental health problems amongst
junior doctors [27]. However, this does not fully explain
why junior doctors are particularly vulnerable to poor
mental health and high levels of stress. In fact, in the
2013 National Mental Health Survey of Doctors and
Medical Students, younger doctors reported high rates
of emotional exhaustion, low professional efficacy and
high cynicism causing higher levels of burnout than in
older doctors [28]. This is highly suggestive of issues
with the process of transition and the requirement for
increased support during this time. Our study also sug-
gests that the clinical environment, particularly certain
aspects of training, plays an important role in the mental
health and emotional wellbeing of junior doctors in
Australia. This concept is supported by another study
[7], in which doctor wellbeing improved when they per-
ceived high team support and experienced valued learn-
ing opportunities.
The focus of previous interventions to reduce stress
and improve the wellbeing of doctors has been on per-
sonal and individual strategies such as stress reduction,
Table 3 SF 36 scores for 2014 junior doctors and comparisons with previous cohort and population norms
Dimension 2014 cohort mean score p value vs 2009 cohort p value vs population norms
Physical functioning 91.71 ± 17.75 0.831 0.677
Physical role functioning 84.86 ± 34.65 0.515 0.773
Bodily pain 80.82 ± 17.66 0.945 0.813
General health perceptions 64.24 ± 19.83 0.721 0.001b
Vitality 46.58 ± 19.67 0.265 0.000c
Social role functioning 72.70 ± 22.11 0.914 0.001b
Emotional role functioning 85.96 ± 32.54 0.037a 0.970
Mental health 71.58 ± 15.39 0.003b 0.072
Physical Component Summary 53.31 ± 7.64 0.259 0.865
Mental Component Summary 44.95 ± 9.54 0.02a 0.009b
aCorrelation is significant at the .05 level (2-tailed)
bCorrelation is significant at the .01 level (2-tailed)
cCorrelation is significant at the 0.001 level (2-tailed)
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mindfulness and grief training [7]. However, given the
findings of our study and similar other studies [1–7],
we suggest the need to have interventions at an
organizational level in order to address the training,
curricular and system factors that seemingly contrib-
ute to the mental health of junior doctors. One of
the paramount goals of this study was to provide an
insight into the current health and wellbeing status of
Australian junior doctors and to thus stimulate add-
itional focused research. This can provide impetus for
further exploration and re-evaluation of our current
clinical environment, education and training in order to
ensure strong development of the profession as a whole.
Limitations
When considering aspects of the methodology it is im-
portant to note that all the variables in this study are
based on self-assessment and this could have implica-
tions on the relevance of the information provided. We
did however use two widely used and reliable measure-
ment tools with proven reliability. Also, this study was
done on a small cohort of participants at a single institu-
tion and this may affect the generalisability of the results
to all junior doctors in Australia. A larger cohort across
different setting should be utilized in future studies in
order to avoid potential selection bias. We are also un-
able to definitively exclude a non-response bias as indi-
viduals with high levels of stress or poor mental health
may have been less inclined to participate in this study.
However, our high participation rate suggests that most
respondents were willing to partake in this study and we
therefore expect this bias to be low.
Conclusion
This study contributes to the examination of the stress
experienced by junior doctors in Australia and gives us
an insight into their health and wellbeing. Stress levels
have improved in recent times and there have also been
some improvements in their emotional wellbeing. How-
ever, their stress levels are still worse than societal con-
trols. Additionally, aspects of their general health and
wellbeing are certainly not at the same level as age-
matched Australian population norms, which is also
cause for concern. Interestingly, no association was
found between perceived stress levels or mental health
status and socio-demographic factors such as age, gen-
der or number of dependents. Rather, our junior doctors
are less likely to be stressed and have overall better men-
tal health if they are less anxious with regards to their
career, enjoy their work and perceive it to be high in
educational value. This suggests that providing good
training and creating a suitable learning environment
can improve doctor wellbeing and could therefore po-
tentially have a positive impact upon patient care.
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